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hours in a medium of a sodium hydroxide solution, and dehydration, consists in that the defibration which precedes the bleaching 
with hydrogen peroxide in the medium of a sodium hydroxide solution at a concentration of insoluble glucan of 4 to 5 % by weight 
and dehydration, is performed within 26 hours at the latest after having harvested the oyster mushroom, which has been stored 
at a temperature of 4 to 8°C. The defibration is performed in a medium of at least double amount of aqueous solution of sodium 
or potassium carbonate having a concentration of 0.05 to 0.15 % by weight, at a pH value of the solution of 8 to 9, for 1 to 8 
min., whereby a reaction suspension which further bleached with hydrogen peroxide in a medium os sodium hydroxide having a 
concentration of 0.05 to 0.09 % by weight arises, and the insoluble glucan obtained is dehydrated with ethanol or acetone or by 
lyophilization. 
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A method of isolation of immunostimulant glucan from oyster mushroom 

Technical Field 

The present invention relates to a method of isolation of immunostimulant 
glucan from oyster mushroom (Pleurotus ostreatus), preferably from its stalks by 
defibration, subsequent bleaching with hydrogen peroxide and dehydration. 

Background Art 

It is well known that some natural polysaccharides are characterized by 
immunostimulant and other pharmacological properties. It concerns usually 
polysaccharides having in their principal polysaccharide chain strictly (3-(l,3)-D- 
glycosidic linkage which is the main supporter of their immunostimulant activity. 

Immunostimulant polysaccharides occur in the cell walls of bacteria, yeasts 
and several fungi, especially of those of the species Basidiomycetes (Di LUZIO, N.R., 
CHIHARA, G. : Adv. Immunopharmacol. 1, 477 (1981); JAQUES, P.J. : 
Immunomodulator polysaccharides, p. 429-438 in Current concepts in human 
immunology and cancer immunomodulation : Eds. SCRRON, B. et al., Elsevier 
Biomed. B.V. (1982); CHIHARA, G. : EOS riv. Immunol. Immunopharm. 4, 85 
(1984)). 

Immunopharmacologically active substances, i. e. also p-(l,3)-D-glucans, 
acting on the basic protective systems of a host may positively influence the number, 
functional activity and interactions of macrophages of T and B lymphocytes, of NK 
cells as well as their humoral and secretoric components. Thus, they may non- 
specifically modify an extensive number of bacterial, fungal parasitic and viral 
infections. The mechanism of action of glucans differs, therefore, considerably from 
that of chemotherapeutants and antibiotics (TRNOVEC et al. : Farm, obzor 56, 271 
(1987); OSTAD, E., SELJELICH, R. : Acta path. Microbiol. Scand. 88, 97 (1980); 
LEHNBORG, G., HEDSTROM, K.G., NORD, C.E. : J. Reticuloendothel. Soc. 32, 
347(1982). 

Also further works confirm that immunostimulant glucans are substances 
worth of extraordinary attention in treating and prevention of many diseases. For 
example, it has been proven that immunoglucans increase immunity against various 
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bacterial and viral diseases, they act against cancer, they potent the effect of 
radiotherapy of oncological pacients (KOMASU, N. et aL : US patent 3 943 247 
(1976), MIYACHI, M. et al. : Ger. Offen 3, 032636 (1981), PATCHEM, M. : Surv. 
Immunol. Re. 2, 237 (1983), POSPISEL et al. : Experiencia 38, 1232 (1982)). 

P-(l,3)-D-glucans are currently produced at an industrial scale mainly from 
yeasts and some fungi of the species Basidiomycetes. 

Major disadvantages of glucan from yeasts are the relatively demanding 
technology, low yield of glucan (about 5 %, referred to the dry matter of the yeasts) 
and high requirements for elimination of the waste alkaline solutions. The main 
advantage of fungal glucans is the technological simplicity and about 30 to 50 % yield 
of glucan, referred to the dry matter of the input raw material. 

At the moment two methods of glucan isolation from oyster mushroom are 
known, either cold or hot extraction of sporangia (KUNIAK, E et al. : CS patent Nr. 
274 918 and CS patent Nr. 276 192), where a yield of immunostimulant glucan of up 
to 50 % can be achieved, referred to the dry matter of oyster mushroom. 

In the method according to the CS patent Nr. 274 918, where sodium 
hydroxide having a concentration of 0.1 to 0.2 M/l is used in the first step of the 
extraction of non-glucan components, also a part of the water-soluble glucan is 
dissolving in an amount of 10 to 15 %, referred to the dry matter of the input raw 
material. 

By means of a more detailed study of chemical changes of the protein part of 
oyster mushroom which proceed at temperatures of 95 to 100 °C with a 0.1 to 0.2 M 
solution of NaOH it has been found that a part of proteins is denatured and it becomes 
insoluble, i. e. the nitrogen content in the final glucan is increasing and a part of them 
is transformed by alkaline hydrolysis to oligopeptides or amino acids, forming dark 
condensation products which are sorbed on glucan and decrease the whiteness of the 
final insoluble glucan. 

The aim of the present invention is to increase the yield of the insoluble glucan 
and its whiteness at a minimal formation of waste alkaline solutions. 
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Disclosure of Invention 

This aim is achieved to a great extent by a method of isolation of 
immunostimulant glucan from oyster mushroom, preferably from its stalks, by 
defibration, subsequent bleaching with hydrogen peroxide at a temperature of 15 to 25 
°C for 15 to 24 hours in a medium of a sodium hydroxide solution, and dehydration, 
the nature of which consists in that the defibration which precedes the bleaching with 
hydrogen peroxide in the medium of a sodium hydroxide solution, is performed 
within 26 hours at the latest after having harvested the oyster mushrooms. 

By more thorough study of the glucan part of oyster mushroom it has been 
found that it consists of two parts, one of them being water-soluble and consisting of 
oligopeptides or amino acids, the other part being water insoluble and consisting of 
denatured proteins, i. e. containing an increased amount of nitrogen. The ratio of the 
water-soluble glucan to the insoluble glucan is about 1:2. However, this ratio is valid 
at the moment of separating the sporangium from the substrate, i. e. immediately after 
having harvested the oyster mushroom. But if the oyster mushroom is stored after 
harvest, autolysis of glucan by the present enzyme of p-(l,3)-D-glucanase takes place. 
To slow the autolysis of glucan down, it is necessary to perform the defibration of 
oyster mushroom within 26 hours at the latest after having harvested it. 

It also has been found that hydrolysis of glucan increases considerably at a 
higher temperature. If the storage temperature is about 20 °C or higher, the hydrolysis 
extent is proportional to the temperature and the storage time, hi the course of 
autolysis the portion of the water-soluble glucan increases at the expense of the 
insoluble portion. It has been found that it is necessary to store the oyster mushrooms 
at a temperature of 4 to 8 °C. 

The defibration is performed in a medium of at least double amount of 
aqueous solution of sodium or potassium carbonate having a concentration of 0.05 to 
0.15 % by weight. The defibration proceeds at a pH value of the solution of 8 to 9 for 
1 to 8 minutes, during which time a reaction suspension is formed. A defibration, 
performed in such a short time interval of 1 to 8 min., causes a maximum elimination 
of enzyme activity of the. present (3-(l,3)-D-glucanase. The suspension is then filtered 
and thoroughly washed with water, so that water-soluble components are removed. 
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The reaction suspension is then bleached with hydrogen peroxide in the presence of 
sodium or potassium hydroxide at a concentration of the insoluble glucan of 4 to 5 % 
by weight. Dehydration is performed with ethanol, acetone or by lyophilization. 

It has been found that defibration which is accomplished in 5 min. is preferred. 

It has further been found that in the course of the filtration water-soluble 
components, such as, for example, proteins, ashes, enzymes, saccharides and others, 
are removed. 

It has also been found that besides using dehydration agents, such as ethanol 
and acetone, it is preferable to perform the dehydration by lyophilization. If we choose 
such dehydration, glucan of a purity of 94 % is obtained. Glucan of this purity is 
suitable for vaccine preparation. 

The main advantage of the method according to the present invention consists 
in that it allows us to achieve 15 to 20 % higher yield, referred to the dry matter of the 
input raw material. A further advantage consists in 20 to 30 % higher whiteness of the 
glucan obtained compared with the methods known so far. No less important 
advantage consists in the ecological advantage of this method, by which maximum 
decrease of costs for waste-water treatment is achieved. According to the present 
invention, the content of organic substances in washing waste-waters is decreased by 
30 % and the content of the water-soluble glucan by 15 to 20 %. 

Examples of Embodiments 

Example 1 

In an industrial mixer, 20 kg of oyster mushroom stalks which were harvested 
5 hours ago are defibrated in a medium of an aqueous solution of sodium carbonate 
which consists of drinking water in an amount of 40 1 and sodium carbonate in an 
amount of 60 g. The defibration takes place in the mixer for 3 minutes, whereby a 
homogenized suspension arises. 

The present sodium carbonate ensures the pH value of the medium to be 8, at 
which the enzyme activity of the present P-(l,3)-D-glucanase is eliminated and 
simultaneously further dissolution of water insoluble glucan is prevented. After 
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defibration the reaction suspension is filtered through a cloth filter and thoroughly 
washed with drinking water, removing all water-soluble substances, such as proteins, 
ashes, enzymes, saccharides as well as the water-soluble glucan. Liquid phase is let 
well to run off the insoluble portion of glucan obtained by the above procedure, which 
glucan is inserted into a 50 1 reactor and watered with 200 ml of water, to which 80 g 
of NaOH are added. After perfect mixing, 2 1 of 30 % hydrogen peroxide are added to 
the reaction mixture under continuous stirring, and the reaction mixture is let to 
bleach statically for 18 hours. After the bleaching is completed the glucan obtained is 
continuously washed with drinking water until the red colouration by phenolphtalein 
disappears. 5 1 of drinking water acidified with 20 ml of acetic acid are added to the 
filter cake which is, after further mixing, again washed with 10 1 of drinking water. 
The wet glucan is pressed in a hydraulic press, 20 1 of concentrated ethanol are poured 
over the pressed cake and left to stand for 1 hour, then the suspension is transferred 
into a press with a cloth insert and after draining off pressed. Dehydration with 
ethanol is repeated two more times, then the glucan obtained is dried at a temperature 
of 60 °C. The dry glucan is further ground in a dry mill and sieved through a sieve 
with a mesh of 0.5 mm. 

The resulting glucan with the yield of 70 %, referred to the weight of the dry 
matter of oyster mushroom stalks, is insoluble in water, in diluted acids as well as in 
organic solvents, it contains 0.6 % of chitin nitrogen, 1.5 % of ash and has a particle 
size of 0.5 mm. 

Example 2 

The procedure used is the same as in Example 1 except that 1.5 1 of hydrogen 
peroxide having a concentration of 30 % by weight is used for bleaching and the 
bleaching is performed for 24 hours at a temperature of 23 °C. 

The yield and qualitative parameters of glucan are comparable to the 
qualitative parameters of glucan of Example 1. 
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Example 3 

The procedure used is the same as in Example 2 except that dehydration of wet 
glucan is performed by lyophilization, whereby very fine powder glucan is obtained 
suitable for vaccine preparation in veterinary medicine. 

Example 4 

The procedure used is the same as in Example 3 except that during mixing the 
fresh oyster mushrooms 80 g of potassium carbonate instead of sodium carbonate are 
used. 

The yield and qualitative parameters of glucan are comparable to the 
qualitative parameters of glucan of Example 1. 

Industrial Applicability 

Glucan obtained by the method according to the present invention can be 
utilized as an immunostimulant foodstuff supplement against various bacterial and 
viral diseases or with a high radioprotective effect in radiotherapy of oncological 
pacients. 
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CLAIMS 

1. A method of isolation of immunostimulant glucan from oyster mushroom 
Pleurotus ostreatus), preferably from its stalks, by defibration, subsequent 
bleaching with hydrogen peroxide at a temperature of 15 to 25 °C for 15 to 
24 hours in a medium of a sodium hydroxide solution, and dehydration, 
characterized in that the defibration which precedes the 
bleaching with hydrogen peroxide in the medium of a sodium hydroxide 
solution at a concentration of insoluble glucan of 4 to 5 % by weight and 
dehydration, is performed within 26 hours at the latest after having harvested 
the oyster mushroom, which has been stored at a temperature of 4 to 8 °C, in a 
medium of at least double amount of aqueous solution of sodium or potassium 
carbonate having a concentration of 0.05 to 0.15 % by weight, at a pH value of 
the solution of 8 to 9, for 1 to 8 min., whereby a reaction suspension with 
eliminated enzyme activity of the present p-(l,3)-D-glucanase arises, 
removing the water-soluble components from the reaction suspension by 
filtration and by thorough washing with water. 

2. A method according to claim 1, characterized in that the 
bleaching with hydrogen peroxide is performed in a medium of sodium 
hydroxide solution at a concentration of insoluble glucan of 0.05 to 0.09 % by 
weight. 

3. A method according to claims 1 and 2, characterized in that the 
defibration is preferably performed for 5 minutes. 

4. A method according to claims 1 to 3, characterized in that it is 
preferred to perform the defibration within 24 hours after having harvested the 
oyster mushroom. 
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5. A method according to claims 1 to 4, characterized in that it is 
preferred to perform the defibration with oyster mushroom which has been 
stored at a temperature of 5 °C. 

6. A method according to claims 1 to 5, characterized in that the 
dehydration is performed with ethanol, acetone or by lyophilization. 

3. A method according to claims 1 to 6, characterized in that 
water-soluble components, such as proteins, ashes, enzymes, saccharides, 
water-soluble glucan, are removed from the suspension by filtration. 
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